Impaired trafficking and activation of tumor necrosis factor-alpha-converting enzyme in cell mutants defective in protein ectodomain shedding.
Protein ectodomain shedding is a specialized type of regulated proteolysis that releases the extracellular domain of transmembrane proteins. The metalloprotease disintegrin tumor necrosis factor-alpha-converting enzyme (TACE) has been convincingly shown to play a central role in ectodomain shedding, but despite its broad interest, very little is known about the mechanisms that regulate its activity. An analysis of the biosynthesis of TACE in mutant cell lines that have a gross defect in ectodomain shedding (M1 and M2) shows a defective removal of the prodomain that keeps TACE in an inactive form. Using LoVo, a cell line that lacks of active furin, and alpha1-Antitrypsin Portland, a protein inhibitor of proprotein convertases, we show that TACE is normally processed by furin and other proprotein convertases. The defect in M1 and M2 cells is due to a blockade of the exit of TACE from the endoplasmic reticulum. The processing of other zinc-dependent metalloproteases, previously suggested to participate in activated ectodomain shedding is normal in the mutant cells, indicating that the component mutated is highly specific for TACE. In summary, the characterization of shedding-defective somatic cell mutants unveils the existence of a specific mechanism that directs the proteolytic activation of TACE through the control of its exit from the ER.